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© Object: to provide a furcating part of a covered 
multi-core opctical fiber in which twisting or bending 
of cores of said fiber is prevented when component 
parts are assembled, assembling efficiency is raised, 
and an assembled structure is kept stable. Constitu- 
tion: functioning members and component parts 
which are mainly composed of stop rings (12,21) 
having non-true-circular flanges (13,22) and a sleeve 
(27) comprising a plurality of longitudinally split cy- 



lindrical segments (28a, 28b) are assembled at the 
end of the covered multi-core optical fiber. Effect: 
when assembling a furcating part (47), optical fiber 
cores (46) are prevented from being twisted or bent 
by means of stop rings (12, 21) having non-true- 
circular flanges (13,22) and a sleeve (27) comprising 
a plurality of longitudinally split cylindrical segments 
(28a, 28b), whereby work efficiency is raised and the 
structure is kept stable. 
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BACKGROUND OF THE INVENTION 

[Field of the Invention] 

This invention relates to a branching section of 
a sheathed multicore optical fiber to be realized by 
an improved branching mechanism. 

[Description of the Related Art] 

When a sheathed multicore optical fiber is 
branched, typically a series of operations as de- 
scribed below by referring to Fig. 5(A) through 5(C) 
of the accompanying drawings are carried out. 

Referring firstly to Fig. 5(A) , a cylindrical boot 
2a having a tapered section and a cylindrical hold- 
ing member 3a are fitted onto an end portion of a 
sheathed multicore optical fiber 1 comprising a 
plurality of strip-shaped optical cords to cover the 
outer peripheral surface of the sheath 4 at that 
portion. 

Then, the sheath 4 of the multicore optical fiber 
1 is partly removed at a very end portion extending 
from the holding member 3a to expose corre- 
sponding end portions of the optical fiber cores 5 
and tension-resistive fibrous members 6 it com- 
prises. 

Then, a cylindrical sleeve 7 is fitted to the 
unsheathed end portion of the optical fiber 1 to 
partly cover the exposed optical fiber cores 5 and, 
subsequently, tubes 9 each having tension-resistive 
members 8 are put on the respective remaining 
end portions of the optical fiber cores 5. Thereafter, 
a cylindrical holding member 3b and a cylindrical 
boot 2b having a tapered section is fitted onto the 
tubes 9 to partly cover the tubes 9. 

Then, as shown in Fig. 5(B), the corresponding 
remaining end portions of the tension-resistive 
members 6, 8 are placed on the outer peripheral 
surface of the sleeve 7 at the opposite ends and 
the holding members 3a, 3b and the boots 2a, 2b 
are sequentially moved onto the sleeve 7 and se- 
curely held there to establish a complete branching 
section 10 as illustrated in Fig. 5(C). 

The end portions of the optical fiber cores 5 of 
a branching section 10 which is prepared in this 
manner are protected by a sleeve 7 and respective 
tubes 9 and made resistive against tension by the 
sleeve 7 and the end portions of the tension- 
resistive members 6, 8 secured to the sleeve at the 
opposite ends thereof so that the branching section 
10 is consequently highly resistive against tension. 

However, since each of the components of a 
branching section 10 as illustrated in Fig. 5(C) have 
a circular cross section, the optical fiber cores 5 in 
the sleeve 7 can be inevitably twisted and/or bent 
to damage their transmission capabilities when the 
components are assembled. 
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While it is highly desirable to check the estab- 
lished branching section 10, the optical fiber cores 
5 in the sleeve 7 are invisible from outside and any 
twisted and/or bent optical fiber cores 5 are nor- 
5 mally left unchecked. 

If the sleeve 7 is made of a transparent ma- 
terial and twisted and/or bent optical fiber cores 5 
are visible from outside, any efforts of remedying 
such faulty optical fiber cores 5 can significantly 
10 reduce the efficiency of branching operation. 

SUMMARY OF THE INVENTION 

In view of the above described technological 

75 problems, it is, therefore, an object of the present 
invention to provide an improved branching section 
of a sheathed multicore optical fiber which is free 
from twisted and/or bent optical fiber cores during 
the operation of assembling the component of the 

20 branching section so that the operation may be 
carried out effectively and efficiently to provide a 
stable branching section of a sheathed multicore 
optical fiber. 

According to the present invention, the above 

25 object is achieved by providing a branching section 
of a sheathed multicore optical fiber characterized 
in that a stop ring having a noncircular flange is 
fitted to an end portion of the sheathed multicore 
optical fiber having exposed optical fiber cores and 

30 tension-resistive members, said tension-resistive 
members are partly folded back on the outer pe- 
ripheral surface of said stop ring and a holder is 
fitted thereon so that the stop ring and the folded 
portions of the tension-resistive members are se- 

35 cured to each other, that another stop ring is fitted 
to a bundle of as many tubes as the optical fiber 
cores to be branched, each having a tension-resis- 
tive member, the tension-resistive members are 
partly drawn out of the respective tubes and folded 

40 back onto the outer peripheral surface of an end 
portion of said stop ring and another holder is fitted 
thereon so that the stop ring and the folded por- 
tions of the tension-resistive members are secured 
to each other while the exposed end portions of the 

45 optical fiber cores are drawn out of the sheathed 
multicore optical fiber and introduced into the re- 
spective tubes and that a sleeve comprising a 
plurality of matching oblong members, each having 
engaging grooves on the inner surface of the op- 

50 posite ends for releasable engagement with the 
respective flanges of the stops rings, is disposed 
between the stop rings and assembled together in 
such a manner that the optical fiber cores are 
covered by the matching oblong members as they 

55 are assembled and bundled together so that the 
engaging grooves on the inner surface of the op- 
posite ends of each of the longitudinal pipes come 
into engagement with the respective flanges of the 

3 
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stop rings and the bundled longitudinal pipes are 
rigidly held in position. 

A sheathed multicore optical fiber to be used 
for the purpose of the present invention typically 
comprises a number of strip-shaped optical cords. 

Strip rings to be coupled for the purpose of the 
present invention may comprise a small diameter 
section at an end, a large diameter section at the 
opposite end and a noncircular flange between the 
small and large diameter sections. 

The noncircular flange is realized in the form of 
a notched circle, a polygon, an ellipse, a gear- 
shape or a figure having an undulated or zigzag 
profile. 

The tension-resistive members of tubes to be 
used for the purpose of the present invention may 
be made of fabric. 

Since the optical fiber cores drawn out of a 
sheathed multicore optical fiber for a branching 
section according to the present invention are sep- 
arated from one another and covered by respective 
tubes and a sleeve, they are consequently securely 
protected by the tubes and the sleeve. Besides, 
since the tension-resistive members of the 
sheathed multicore optical fiber and those of the 
tubes are secured to the common sleeve by means 
of stop rings and holders, the branching section is 
as tension-resistive as any other part of the 
sheathed multicore optical fiber. 

A branching section according to the invention 
is realized by ananging a sleeve comprising a 
plurality of matching oblong members between a 
pair of stop rings in the final stages of branching 
operation subsequent to fitting given components 
of the branching section respectively to an end 
portion of a sheathed multicore optical fiber and a 
number of tubes and introducing predetermined 
optical fiber cores into respective tubes. Thus, 
twisted and/or bent optical fiber cores, if any, can 
be checked and corrected any time before the 
sleeve is finally fitted to the branching section to 
complete the branching operation. 

Additionally, since the noncircular flanges of 
the stop rings and the engaging grooves formed on 
each of the matching oblong members of the 
sleeve serve as means of checking relative rotation 
of these components, the sleeve is prevented from 
any undesirable rotation when it is fitted to the 
branching section to complete the branching opera- 
tion. 

It may be clear that a branching section of a 
sheathed multicore optical fiber according to the 
invention and having a configuration as described 
above is completely free from twisted and/or bent 
optical fiber cores. 

For establishing a branching section according 
to the present invention, since the operation of 
fitting components to an end portion of a sheathed 



multicore optical fiber and that of fitting compo- 
nents to tubes are independently conducted and a 
sleeve is attached to the branching section in the 
final stages to complete the branching operation, 

5 no interference can take place between these oper- 
ations and the entire operation of establishing a 
branching section can be carried out in a relatively 
simple manner as the sleeve only needs to be 
fitted to a given position of the branching section 

10 from outside. 

Finally, once arranged in position, the sleeve is 
not axially nor radially movable relative to both the 
corresponding end portion of the sheathed mul- 
ticore optical fiber and those of the optical fiber 

75 cores and, therefore, the branching section can 
remain stable for a prolonged period of time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Figs. 1(A) through 1(1) are schematic views 

illustrating the components of a branching section 

according to the present invention. 

Figs. 2(A) through 2(E) are schematic views 

illustrating the procedures with which a holding 
25 mechanism is set up on an end portion of a 

sheathed multicore optical fiber by using a stop 

ring and other components. 

Figs. 3(A) through 3(D) are schematic views 

illustrating the procedures with which a holding 
30 mechanism is set up on tubes by using a stop ring 

and other components. 

Figs. 4(A) through 4(C) are schematic views 

illustrating how a sleeve is fitted to the two holding 

mechanisms. 

35 Figs. 5(A) through 5(C) cite schematic views 

illustrating how a conventional branching section is 
established. 

BEST MODE OF CARRYING OUT THE INVEN- 
40 TION 

Now, the present invention will be described in 
greater detail by referring to the accompanying 
drawings that illustrate a preferred embodiment of 
45 the invention. 

In Figs. 1(A) through 1(G), 11 denotes a fasten- 
ing ring, 12 a stop ring, 16 a ring-shaped holder, 17 
a boot, 20 a ring-shaped holder, 21 another stop 
ring, 25 a backup tube, 27 a sleeve and 32 a clamp 
so ring. 

While the fastening ring 11 and the holders 16 
and 20 have a relatively simple form as respec- 
tively shown in Figs. 1(A) , 1(C) and 1(E), the 
remaining components may require an additional 
55 description on the configuration. 

The stop ring 12 as illustrated in Fig. 1(A) is 
provided with a noncircular flange 13 disposed at 
the middle of its length and divided into a smaller 
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diameter section 14 and a larger diameter section 
15 by the flange 13. 

The outer peripheral surface of the larger diam- 
eter section 15 is processed for antislip typically by 
means of a roulette. 

The boot 17 as illustrated in Fig. 1(D) com- 
prises a larger diameter section 18 and a smaller 
diameter section 19 successively arranged in the 
axial direction having an end closed by a wall 
which is provided with through bores (not shown) 
for receiving optical fiber cores, the number of the 
through bores being equal to that of the optical 
fiber cores to be received by the bores. 

The stop ring 21 as illustrated in Fig. 1(F) is 
also provided with a noncircular flange 22 and 
divided into a larger diameter section 23 having a 
outer peripheral surface processed for antislip and 
a smaller diameter section 24 by the flange 22. 

The tube 25 as illustrated in Fig. (G) is pro- 
vided with tension-resistive members 26 made of 
fiber and disposed along the inner peripheral sur- 
face or in a thick section of the tube 25. 

The sleeve 27 as illustrated in Fig. 1 (H) is 
formed by assembling a plurality of matching ob- 
long members (symmetrical two halves of the 
sleeve in Fig. 1(H)) 28a, 28b formed by axially 
dividing the sleeve. These oblong symmetrical 
halves 28a, 28b have an inside profile adapted to 
contain or receive the above listed components 
and provided with a pair of engaging grooves 29, 
30 for engagedly receiving the respective noncir- 
cular flanges 13, 22 and an external recess 31 on 
the outer peripheral surface for receiving the clamp 
rings 32. 

The clamp ring 32 is cut along an axial line as 
illustrated in Fig. 1(1). 

Of the above described components, the boot 
17 and the tubes 25 are made of either rubber or 
synthetic resin, while the rest of the components 
are typically made of metal, although all or some of 
the metal components may alternatively be made 
of synthetic resin (including FRP) and either or 
both of the rubber or synthetic resin components 
may be alternatively made of metal. The tension- 
resistive members 26 are typically made of a type 
of aramid fiber marketed with trade name "Cabler." 

The flanges 13, 22 of the stop rings 12, 21 are, 
as described earlier, noncircular. 

The flanges may have the form of a notched 
circle, a polygon, a ellipse, a gear-shape or a figure 
having an undulated or zigzag profile. 

Figs. 2(A) through 2(E) , 3(A) through 3(D) and 
4(A) through 4(C) illustrate how a branched section 
of a sheathed multicore optical fiber 41 is estab- 
lished. 

The sheathed multicore optical fiber 41 is a 
known type and used as an optical cord or cable. 



The sheathed multicore optical fiber 41 com- 
prises an outer sheath 42, an inner sheath 43, 
tension-resistive members 44 made of fiber (e.g., 
"Cabler") and a plurality of optical fiber cores 46 
5 and has a circular or flat and rectangular cross 
section. 

A branching section of a sheathed multicore 
optical fiber 41 according to the invention is estab- 
lished by following the processing steps as illus- 

w trated in Figs. 2(A), then those as illustrated in 
Figs. 3(A) through 3(D) and finally those as illus- 
trated in Figs. 4(A) through 4(C). These steps will 
now be described. 

Referring firstly to Fig. 2(A), the outer sheath 

75 42 and the inner sheath 43 are partly removed 
from an end of the sheathed multicore optical fiber 
41 to partly expose tension-resistive members 44 
and the optical fiber cores 46. 

More specifically, a fastening ring 1 1 is fitted to 

20 the end of the sheathed multicore optical fiber 41 
from outside and then an end portion of the outer 
sheath 42 is cut apart. Thereafter, the exposed 
tension-resistive members 44 and optical fiber 
cores 46 are made to pass through a stop ring 12. 

25 Then, referring to Fig. 2(B), the stop ring 12 is 

pushed leftward (in the direction as indicated by an 
arrow) and its smaller diameter section 14 is for- 
cibly inserted between the outer sheath 42 and the 
inner sheath 43. 

30 Now, referring to Fig. 2(C), the fastening ring 

1 1 is moved rightward (in the direction as indicated 
by an arrow) to surround the portion of the outer 
sheath 42 swollen by the insertion of the smaller 
diameter section 14 of the stop ring 12 and then 

35 locked there by known locking means. 

Thus, the locked stop ring 1 2 is rigidly secured 
to the sheathed multicore optical fiber 41 near the 
end thereof. 

Referring to Fig. 2(D), the exposed tension- 
40 resistive members 44 are folded back on the outer 
peripheral surface of the larger diameter section 15 
of the stop ring 12 and a ring-shaped holder 16 
that has been fitted on the sheathed multicore 
optical fiber 41 to surround the latter is pushed 
45 leftward (in the direction as indicated by an arrow) 
to cover the folded back portions of the tension- 
resistive members 44. 

Thus, the folded back portions of the tension- 
resistive members 44 are pinched by the larger 
so diameter section 15 of the stop ring 12 and the 
holder 20. 

Then, referring to Fig. 2(E), the holder 16 is 
locked there by known locking means and the 
folded back portions of the tension-resistive mem- 
55 bers 44 are securely held to respective given posi- 
tions by the locked holder 16. 

Referring to Fig. 3(A), on the other hand, a 
plurality of tubes 25 are bundled by another stop 
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ring 21 that surround the tubes 25 from outside 
and the tension-resistive members 26 of the tubes 
are partly exposed at an end thereof. 

Then, referring to Fig. 3(B), the exposed 
tension-resistive members 44 are folded back onto 
the outer peripheral surface of the large diameter 
section 23 of the stop ring 21 and a ring-shaped 
holder 20 is fitted thereon to pinch the folded back 
portions of the tension-resistive members 26 are 
pinched by the large diameter section 23 and the 
holder 20. 

Thereafter, the holder 20 is locked by known 
locking means so that the folded back portions of 
the tension-resistive members 26 are securely held 
to respective given positions. 

Then, referring to Fig. 3(C), a boot 17 is fitted 
into the larger diameter section 23 of the stop ring 
21 and end portions of optical fiber cores 46 of the 
sheathed multicore optica! fiber 41 are separated 
into individual optical fibers 45, which are then 
made to pass through the respective through bores 
of the boot 17 and drawn into the respective tubes 
25. 

Now, the processed end portions of the 
sheathed multicore optical fiber 41 and those of the 
tubes 25 appear as the schematic illustration of 
Fig. 3(D). 

Referring to Fig. 4(A), the holding mechanisms 
respectively comprising the stop rings 12, 21 and 
the single core optical fibers 45 connecting them 
are placed in an oblong member 28 of a sleeve 27 
in such a manner that the flanges 13, 22 of the 
respective stop rings 12, 21 become engaged with 
the respective engaging grooves 29, 30 of the 
oblong member 28a. 

Since the flanges 13, 22 and the engaging 
grooves 29, 30 have a non circular circumference, 
the holding mechanisms comprising the respective 
stop rings 12, 21 would not rotate in the oblong 
member 28a to twist the optical fibers 45. 

Then, referring to Fig. 4 (D), another oblong 
member 28b is placed in position on the matching 
oblong member 28a so that the two matching ob- 
long members 28a, 28b are properly assembled 
together. 

Under this condition, the engaging grooves 29, 
39 of the oblong member 28b are also engaged 
with the respective flanges 13, 22. 

If the matching surfaces of the oblong mem- 
bers 28a, 28b respectively carry projections and 
recesses for mutual alignment, they may be easily 
and unmistakably assembled together as the pro- 
jections are received by the respective recesses. 

Now, the holding mechanisms respectively 
comprising the stop rings 12, 21 and the single 
core optical fibers 45 connecting them are totally 
covered by the sleeve 27. 



Referring to Fig. 4(C), a clamp ring 32 is fitted 
to the external recess 31 of the sleeve 27 to 
securely hold the matching oblong members 28a, 
28b together and complete the operation of estab- 

5 lishing a branching section 47. 

It may be understood that the matching oblong 
members 28a, 28b of the sleeve 27 of the branch- 
ing section 47 can be separated from each other 
by removing the clamp ring 32. 

io Any of the components of a branching section 

47 of a sheathed multicore optical fiber 41 accord- 
ing to the invention may be appropriately modified 
or altered so long as it remains compatible with the 
remaining components. 

75 It should be noted that some of the compo- 

nents of a branching section 47 of a sheathed 
multicore optical fiber 41 according to the invention 
may well be releasably linked, connected, fitted or 
held to respective matching components, whereas 

20 others are unreleasable and permanently secured 
to respective matching parts. 

[Industrial Applicability] 

25 Since a branching section of a sheathed mul- 

ticore optical fiber according to the invention is 
established at an end of the sheathed multicore 
optical fiber by using stop rings comprising noncir- 
cular flanges and a sleeve comprising a plurality of 

30 matching oblong members as well as other compo- 
nents, the operation of establishing a branching 
section using such stop rings and a sleeve is free 
from any twisted and/or bent optical fiber cores and 
can be carried out effectively and efficiently to 

35 provide a stable branching section of a sheathed 
multicore optical fiber. 

Claims 

40 1. A branching section of a sheathed multicore 
optical fiber characterized in that a stop ring 
having a noncircular flange is fitted to an end 
portion of the sheathed multicore optical fiber 
having exposed optical fiber cores and tension- 

45 resistive members, said tension-resistive mem- 

bers are partly folded back on the outer pe- 
ripheral surface of said stop ring and a holder 
is fitted thereon so that the stop ring and the 
folded portions of the tension-resistive mem- 

50 bers are secured to each other, that another 

stop ring is fitted to a bundle of as many tubes 
as the optical fiber cores to be branched, each 
having a tension-resistive member, the tension- 
resistive members are partly drawn out of the 

55 respective tubes and folded back onto the out- 

er peripheral surface of an end portion of said 
stop ring and another holder is fitted thereon 
so that the stop ring and the folded portions of 
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the tension-resistive members are secured to 
each other while the exposed end portions of 
the optical fiber cores are drawn out of the 
sheathed multicore optical fiber and introduced 
into the respective tubes and that a sleeve 5 
comprising a plurality of matching oblong 
members, each having engaging grooves on 
the inner surface of the opposite ends for 
releasable engagement with the respective 
flanges of the stops rings, is disposed between 10 
the stop rings and assembled together in such 
a manner that the optical fiber cores are cov- 
ered by the matching oblong members as they 
are assembled and bundled together so that 
the engaging grooves on the inner surface of 75 
the opposite ends of each of the longitudinal 
pipes come into engagement with the respec- 
tive flanges of the stop rings and the bundled 
longitudinal pipes are rigidly held in position. 

20 

2. A branching section of a sheathed multicore 
optical fiber according to claim 1, wherein the 
sheathed multicore optical fiber comprises 
strip-shaped optical cords. 

25 

a A branching section of a sheathed multicore 
optical fiber according to claim 1, wherein each 
of the two different stop rings comprises a 
larger diameter section at an end, a smaller 
diameter section at the other send and a non- 30 
circular flange disposed between the larger 
diameter section and the smaller section. 

4. A branching section of a sheathed multicore 
optical fiber according to claim 1 or 3, wherein 35 
the noncircular flange has a form of a notched 
circle, a polygon, an ellipse, a gear-shape or a 
figure having an undulated or zigzag profile. 

5. A branching section of a sheathed multicore 40 
optical fiber according to claim 1, wherein the 
tension-resistive members of the tubes are 
made of fiber. 
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